The haem-copper oxygen reductase of Desulfovibrio vulgaris contains a dihaem cytochrome c in subunit II.
The genome of the sulphate reducing bacterium Desulfovibrio vulgaris Hildenborough, still considered a strict anaerobe, encodes two oxygen reductases of the bd and haem-copper types. The haem-copper oxygen reductase deduced amino acid sequence reveals that it is a Type A2 enzyme, which in its subunit II contains two c-type haem binding motifs. We have characterized the cytochrome c domain of subunit II and confirmed the binding of two haem groups, both with Met-His iron coordination. Hence, this enzyme constitutes the first example of a ccaa3 haem-copper oxygen reductase. The expression of D. vulgaris haem-copper oxygen reductase was found to be independent of the electron donor and acceptor source and is not altered by stress factors such as oxygen exposure, nitrite, nitrate, and iron; therefore the haem-copper oxygen reductase seems to be constitutive. The KCN sensitive oxygen reduction by D. vulgaris membranes demonstrated in this work indicates the presence of an active haem-copper oxygen reductase. D. vulgaris membranes perform oxygen reduction when accepting electrons from the monohaem cytochrome c553, thus revealing the first possible electron donor to the terminal oxygen reductase of D. vulgaris. The physiological implication of the presence of the oxygen reductase in this organism is discussed.